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Wave Behavior: The Doppler Shift

e Absorption lines of highly charged Si ions have been observed

Satellites AN v : in the spectra of Cygnus X-1.
Chandra N = = Sound waves Light waves e In order to determine if the measured absorption lines are
| (left) and 0 : Cooier affect l‘l.‘l Doppler-shifted, rest energy line centers are needed.

« The lower panel shows the Ka transitions of several charge
states of S1 measured with the EBIT Calorimeter.

Spectrometer (ECS) at LLNL while the ions are at rest.

e Overlaid are the color-coded theoretical calculations of these
lines.

e Some Siions are Doppler shifted. Ion velocities of ~200 km/s
were determined.
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